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(54) Pressure sensing device 



(57) A pressure sensing device comprises a housing 6 having a pressure port 7 to which hydraulic fluid at 
pressure is applied, and a further port 9 which is e.g. open to the atmosphere. A sensing diaphragm 5 is 
mounted by its edges within a chamber in the housing 6 so that its opposite sides face the pressure port 7 and 
the further port 9 respectively. A fluid-tight seal is provided by an O-ring 11. The diaphragm 5 incorporates a 
layer 8 of electrically conductive resistive material on one surface of an electrically insulating glass or ceramic 
substrate 10, the layer 8 being etched or cut away to produce a resistive bridge 12 shaped as shown in Figure 
3. In operation the deflection of the diaphragm 5 is sensed by applying a supply voltage to the resistive bridge 
12 of the diaphragm 5, and by then detecting the resultant voltage across the resistive bridge 12 in order to 
provide an electrical signal indicative of the pressure P. 
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"Pressure Sensing Devices" 

This invention relates to pressure sensing devices. 

In order to sense the pressure of a hydraulic fluid, it is known to apply the 
hydraulic fluid to one side of a steel diaphragm to the other side of which an ambient 
or reference pressure is applied and on which thin films are deposited for the purpose 
of sensing any deflection of the diaphragm due to the applied hydraulic fluid pressure. 
In such a prior arrangement, as shown diagrammatically in Figure 1 of the 
accompanying drawing, the diaphragm 1 is formed by depositing, on a polished steel 
substrate 2, a thin layer 3 of electrically insulating material, e.g. a glass material, and 
by then depositing a layer 4 of electrically conductive resistive material on top of the 
insulating layer 3, the resistive material being cut away (using a laser for example) 
to form resistors. When the diaphragm is deflected the resistance of such resistors 
is caused to vary as a result of such deflection, and such variation in resistance may 
be detected in order to provide an indication of the hydraulic fluid pressure P. 

Whilst such sensors are capable of operating satisfactorily at low 
temperatures, their accuracy at high temperatures can be compromised to some extent 
due to variation of the elasticity of the steel substrate. 

It is an object of the invention to provide an improved pressure sensing 

device. 



-2- 

The present invention is defined by the accompanying claims. 



Since such a device has a substrate of electrically insulating material, such 
as a glass or ceramic material, rather than a steel substrate, it is capable of being 
5 formed in such a manner as to exhibit better elastic stability at high temperatures as 
compared with the known arrangement utilising a steel substrate. Furthermore, since 
the number of layers in the diaphragm is decreased as compared with the known 
arrangement, such a device can be produced in a simpler manner and at lower cost. 

10 In order that the invention may be more fully understood, reference will 

now be made, by way of example, to the accompanying drawings, in which: 

Figure 1 is a schematic sectional diagram of the diaphragm of the prior art 

device; 

Figure 2 is a schematic sectional diagram of the diaphragm of a device in 
15 accordance with the invention; and 

Figure 3 is a view of one side of the diaphragm of Figure 2. 

A preferred embodiment of pressure sensing device in accordance with the 
invention will now be described with reference to Figures 2 and 3. The device 
20 comprises a housing 6 having a pressure port 7 to which hydraulic fluid at pressure 
is applied, and a further port 9 which is open to the atmosphere. A sensing 
diaphragm 5 is mounted by its edges within a chamber in the housing 6 so that its 
opposite sides face the pressure port 7 and the further port 9 respectively. A fluid- 
tight seal is provided by an 0-ring 11. 



The diaphragm 5 has been formed by directly depositing a layer 8 of 
electrically conductive resistive material on one surface of an electrically insulating 
glass or ceramic substrate 10 by a per se known deposition technique, such as plasma 
vapour deposition, the layer 8 then being etched or cut away (using a laser for 
example) to produce a resistive bridge 12 shaped as shown in Figure 3. The resistive 
bridge 12 consists of interlinked areas of resistive material forming four resistors 13 
extending between contact pads 14 to which connections to fixed contact pads in the 
vicinity of the diaphragm are made by means of filaments. The resistors 13 extend 
in different directions on different parts of the substrate 10, and have resistances 
which vary in dependence on deflection of the diaphragm. The use of a glass or 
ceramic substrate to form the diaphragm in this manner enables the diaphragm to be 
moulded to shape and critical areas to be machined to obtain optimum pressure 
response. 

In operation of the device to sense a hydraulic fluid pressure P, the 
deflection of the diaphragm 5 is sensed by applying a supply voltage to the resistive 
bridge 12 of the diaphragm 5, and by then detecting the resultant voltage across the 
resistive bridge 12 in order to provide an electrical signal indicative of the pressure 



_4_ 
CLAIMS 



1. A pressure sensing device comprising a housing having a pressure port to 
which hydraulic fluid at pressure is applied, and a sensing diaphragm disposed within 

5 a chamber in the housing with which the pressure port communicates such that 
hydraulic fluid at pressure is applied to one side of the diaphragm, wherein the 
diaphragm consists of a substrate of electrically insulating material having opposing 
faces, and a layer of electrically conductive resistive material deposited on at least one 
of the faces of the substrate and forming at least one resistor having a resistance 

10 which varies in dependence on deflection of the diaphragm due to the applied pressure 
in order to enable an electrical output indicative of the applied pressure to be 
provided. 

2. A device according to claim 1, wherein the substrate is made of a ceramic 
IS or glass material. 

3. A device according to claim 1 or 2, wherein said at least one resistor 
extends between contact pads on the diaphragm. 

20 4. A device according to claim 3, wherein electrical connections are made 

from the contact pads to fixed contacts in the vicinity of the diaphragm by means of 
filaments. 



5. A device according to any preceding claim, wherein the layer of resistive 



material forms a plurality of resistors extending over different areas of the substrate. 



6. A device according to claim 5, wherein the resistors are arranged in a 
resistance bridge. 

7. A device according to claim 5 or 6, wherein at least some of the resistors 
extend in different directions. 

8. A device according to any preceding claim, wherein said at least one 
resistor has been formed by depositing the layer of resistive material on the substrate 
and by then removing selected parts of the layer. 

9. A device according to claim 8, wherein the selected parts of the layer have 
been removed by laser cutting or etching. 

10. A device according to any preceding claim, wherein the substrate is made 
of a material exhibiting high elastic stability at high temperatures. 

11. A device according to any preceding claim, wherein the arrangement is 
such that the other side of the diaphragm is subjected to atmospheric pressure. 

12. A pressure sensing device substantially as hereinbefore described with 
reference to the accompanying drawing. 
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